Abstract: Synthesis of new bischromenes (5-10) -possessing potential insect antijuvenile hormone activity -using the reaction of α,ω-dibromoalkanes with hydroxy-2,2-dimethyl-4-chromanones (la-e) is described. The structures of new intermediate bis-4-chromanones (2-4) as well as the target bis-2/-/-chromenes (5-10) were determined by 1 H-NMR and MS methods.
INTRODUCTION
Precocene 1 and 2 are naturally occuring chromonoids (1) possessing insect antijuvenile hormone activity (2) . A considerable effort has been made to elucidate the mode of action of these compounds and details of the chemical structure essential for this unique bioactivity (3) in order to produce synthetic precocenes of more pronounced activity.
For these purposes hundreds of analogs of natural precocenes have been synthesized (4) and as a result of these extensive chemical and biological investigations the mechanism by which precocenes exert their action is now partly understood (5). It is well established that the precocenes are selectively activated by specific enzymes in the insect corpus allatum, and that these biotransformation products then alkylate important cellural components causing death and destruction of the allatal cells (6). During the structureactivity relationship studies relatively few attention has been focused on geometrical requirements of whole precocene molecule, that must also be of importance for optimal bioactivity (7). To learn the extent to which the geometrical requirements needed for elevated insect antijuvenile hormone activity and gain some information about precocene receptor(s) we decided to synthesize a series of new bis-2H-chromenes (5-10) thereby changing considerably the environment of C-7 position, as well as the shape and size of the whole precocene molecule, particularly in the case of the synthesis of these bis-2H-chromenes linked by spacers of different length. 
RESULTS AND DISCUSSION
In this paper we describe the synthesis of title compounds from hydroxy-2,2-dimethyl-4-chromanones (la-e) as readily available key intermediates (8). The synthetic route ( Scheme) to (5-10) is based on the reaction of hydroxy-2,2-dimethyl-4-chromanones (la-e) with the appropriate α,ω-dibromoalkanes in the presence of potassium carbonate and potassium iodide at 80 °C. In summary, the synthesis of target compounds of general structure (5-10) has been accomplished via two alternative reaction sequence in good overall yields. The in vitro and in vivo bioactivity studies of title compounds are in progress and the results of these investigations will be reported in a separate paper. Hungary. Solvents were used either as purchased or dried and purified by standard methods.
General Procedure for the Preparation of bis(2,2-dimethyl-4-chromanone-7-oxy)alkanes (2-4). -A stirred
suspension of 19.2 g (100 mmol) of (la), 15 g (108 mmol) of K 2 C0 3 , 0.5 g of Kl, 55 mmol of the corresponding α,ω-dibromoalkane in 150 mL DMF were allowed to react at 80 °C. When starting compound was consumed (monitored by TLC), the inorganic solid material was filtered off and the filtrate was evaporated under reduced pressure. The residue was dissolved in CHCI3 (200 mL) and washed with 5 % aqueous solution of NaOH (2*50 mL), water (2x100 mL), brine (2*100 mL) and dried over Na 2 S0 4 . The solvent was evaporated under vacuum and the residue thus obtained was crystallised from EtOH or MeOH.
Yields and spectral data are summarized in Table 1 .
General Procedure for the Preparation of bis(2,2-dimethyl-2H-chromen-7-oxy)alkanes (5-7
). -The corresponding bis-4-chromanones (2-4) (50 mmol) were dissolved in MeOH/THF (250/120 mL) and stirred at 40 °C until all the starting compounds were consumed (TLC monitoring). During this period NaBH 4 (10 g, 260 mmol) was added in portions to the reaction mixture. The solvent was removed under reduced pressure, and water (200 mL) was added to the residue. This mixture was extracted with CH 2 CI 2 (3x100 mL). The extract was washed with water (3x100 mL) and the solvent evaporated. The residue was then dissolved in THF (200 mL) and treated with 4M HCl (250 mL) below 25 °C. When dehydration was complete (TLC) the reaction mixture was subsequently extracted with ether (3x100 mL) and the combined ethereal layers were washed with 2% aqueous NaOH solution (2x100 mL), water (3x100 mL) and brine (2x100 mL) and dried over Na 2 S0 4 . The solvent was removed under reduced pressure. Analytical samples were obtained by crystallisation from MeOH or by column chromatography using 4:1 hexane-ether as the eluent. Yields and spectral data are summarized in Table 2 .
General Procedure for the Preparation of bis(2,2-dimethyl-3,4-dichloro-2H-chromen-7-oxy)alkanes (8-10
). -A stirred suspension of the corresponding bis-4-chromanone (2-4) (20 mmol) and 17g (82 mmol) of PCI 5 in CCU (200 mL) was allowed to react at room temperature. When starting compound was consumed (monitored by TLC), 200 mL of water was added and the mixture was stirred for 30 minutes.. The layers were separated, the organic layer was washed with 5 % aqueous solution of NaOH (2x100 mL), water (2x100 mL), brine (2x100 mL) and dried over Na 2 S0 4 . The solvent was evaporated under vacuum and the residue thus obtained was crystallised from EtOH. Yields and spectral data are summarized in Table 2 . The elemental analyses for C and Η were within ± 0.4 % of the theoretical values. 
The elemental analyses for C, Η and CI were within ± 0.4 % of the theoretical values.
